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NOTICE TO SUBSCRIBERS.
Hereafter we shall follow the general rule regarding subscrip-
tions, and shall continue sending THE TECHNIC to subscribers until
notified to discontinue.
THE Wagner Electric Co., of St. Louis, Mo.,have recently issued a phamplet, descrip-
tive of their Single Phase Alternating Current
Motor, which contains in full the address of W.
A. Layman, '92, as delivered to the students last
May and published in THE TECHNIC of that date.
wstocc,,se
SOME few of the solicitations for subscriptionssent to the Alumni have been returned,
Uncle Sam being unable to deliver them. The
majority of the Alumni, however, have been
reached and have responded loyally. Subscribers
not receiving their TECHNIC regularly will con-
fer a favor by informing us of any such irregu-
larities, and also of changes of address.
ocotoe
AT a recent meeting of the Alumni located inand about Chicago the Rose Tech Club of
that city was given a new impetus. Dr. Mees
was in attendance and reports bright prospects
for the organization, which was made more thor-
ough and permanent. It was decided to be im-
practicable to hold regular meetings and to have
papers on engineering topics presented, as most
of the Alumni already belong to organizations of
that nature and would not, therefore, care to take
part in such proceedings. Meetings will be held
at stated intervals, and each will be made the oc-
casion for a banquet, at which the good old days
at Rose may be discussed and reminiscences ex-
changed. Such an organization will prove much
more beneficial than one whose interests are en-
tirely scientific, not only to the individual mem-
bers by effecting a closer amalgamation, but also
to the interests of the school. At the last meet-
ing, which was well attended, steps were taken
to have the recently abandoned Senior trips re-
newed and to have the present Senior class visit
Chicago next spring. The large number of
Alumni engaged in engineering occupations in
Chicago could make the trip a most profitable
one to the Seniors who would incidently, no
doubt, derive considerable pleasure from such a
trip.
wiewstog
THE description by Mr. T. L. Condron, '90,of the Scherzer Rolling Lift Bridge which
appeared in our October issue, was, by permis-
sion reprinted from The Railroad Gazette, for
which journal it had been especially prepared.
Credit for the text, as well as for the cuts ac
companying it, was due The Gazette. Owing to
an oversight, we neglected to give credit for the
text, and, therefore, take this opportunity of
correcting our error.
.4„
THE influence which the student council ex-erts upon the workings of the Institute is
becoming more and more evident, and as the
council proves its ability to cope with the numer-
ous problems concerning the welfare of the stu-
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dents, the faculty are willing to grant it more
power and freedom of action, altho its actions
are by no means limited at the present time.
Students having any reasonable grievences are
priviledged to call upon the council for its help,
and as the council is composed of the students'
own chosen representatives, they consequently
feel more freedom of speech than if speaking di-
rectly to the faculty. The council, however, is
not a body whose duty is to arbitrate differences
between students and faculty, but one whose
aim is to prevent such differences from arising in
so far as possible, and to plan for the general
good of the student body and the Institute in
general. Its actions are in no wise hampered by
restrictions from the faculty, who realize that the
"government derives its just power from the con-
sent of the governed." The operations of the
council are based upon a broad and liberal view,
and it has been founded upon truly American
ideas. If the precepts of its founders are obeyed
it cannot fail in whatever it undertakes.
Jewlewse
0 NE of the difficulties attending the use oftransformers in connection with arc light-
ing is the maintaining of a constant potential.
To obviate this trouble it is usual to employ a
skilled electrician who constantly watches the
switch board at the central station, pluging in
additional resistance or removing an excess, as
the variations of the load require. As this method
is not positive or reliable it frequently fails and
renders valuable machinery liable to damage. To
provide for such contingencies and to dispense
with manual labor as far as possible numerous
devises are employed, one of the most successful
being a means for regulating constant potential
transformers as designed and patented by Waldo
A. Layman, '92, and F. Schwedtmann of the
Wagner Electric Company, of St. Louis. The
machine is entirely automatic in its action, pro-
vides a positive means for obtaining a constant
potential, and dispenses entirely with manual
manipulation of the switch board.
After describing the methods now in use for
obtaining a constant potential, the inventors sum
up the invention as follows :
"Our invention, consists in the use of a con-
stant potential transformer, the winding thereof
being built in steps. We introduce automatically-
controlled regulating devices, which vary the
amount of winding of transformer in actual use
in proportion to the requirements of the circuit.
This automatic controlling device is so arranged
that the current which flows in the winding of
any and all such portions in actual use will be
maintained practically (so far as the secondary
is concerned) constant, being the amount re-
quired for the operation of the external arc-
lighting circuit or other circuit. * * *."
"To sum up briefly the advantages accomp-
lished by the use of our system, we may recapit-
ulate as follows:
"First. The current drawn from the dynamo
always has a high power factor and is in propor-
tion to the number of lamps burning in the arc-
circuit.
"Second. The arc-circuit is at its maximum
efficiency if we introduce no resistance to take
the place of lamps. which temporarily or other-
wise are cut out of the circuit.
"Third. The transformer is at its maximum
efficiency as the losses therein are in a measure
proportionate to the effective work being done in
the circuit."
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Illustrations of the Effect of Capacity on the
Working of Cransformers.
THOMAS GRAY.
0 NE of the most interesting and importantproblems in connection with the distribu-
tion of alternate current over wide areas under
high electromotive forces is the estimation of the
effect of electrostate capacity in the leads. In
the following short paper I propose to illustrate
the nature of this effect by means of some num-
erical examples worked out on the assumption
that the e. m. f. varies according to the simple
harmonic law, and that the cores of the trans-
formers used on the system have constant mag-
netic permeability. These assumptions render
the problem comparatively simple, and yet ap-
proximate sufficiently to average working condi-
tions to enable valuable conclusions to be drawn
from the results. The capacity of the leads is,
in the calculation here made, supposed to be con-
centrated at one point. The problem may then
be stated as follows: A transformer, the core of
which has constant permeability, has its primary
coil connected to the collectors of an alternate
current dynamo which gives an e. m. f. follow-
ing the simple harmonic law. The secondary
coil of this transformer is connected in series
with noninductive resistance forming the work-
ing circuit and in parallel with a condenser of
known capacity. Required, the currents in the
various parts of the system at any instant and
the ratio of the e. m. f. on the primary coil to
that on the working circuit.
Let Li and RI be coefficient of self-induction
and the resistance of the primary coil, L2 and R2
the same quantities for the secondary coil, M the
coefficient of mutual induction between the pri-
mary and secondary coils, R2 a noninductive re-
sistance forming the working circuit, K the ca-
pacity of the condenser, q the charge in the con-
denser at any instant and ci C2 C3 the currents
through RI R2 and R3 at the same instant. Then
writing d for the symbol of differentiation  (ddt)
and E sin nt for the e. m. f. impressed on the
primary coil by the dynamo, we have the follow-
ing four simultaneous equations for the determin-
ation of the quantities ci c2 c3 and q:
(Li d RI) ci M d c2=E sin nt
(L2 d R2) c2 M d q =0
d q=c2—c3
q=K R3 C3
As the object of this paper is simply to give
illustrative examples of results, no discussion of
the solution of these equations is given. For
convenience, let us make the following abbrevia-
tions:
a=(Li L2—M2) K R3
b=141 L2—M2+ K R3 (RI 1,2+ R2 L1)
C=RI L2+ (R2+R3) Ll+K R3 RI R2
e=Ri (2+1Z3)
f =R2 + R3—K RS L2 n2
g-----(L2H-K R3 R2) n
h=c n—a n3
k=e —b n2
Then we get the following equations for ci c2
c3 and q:
g -1 h)f2+ g2)
ci=E(h2+k2) 4sin(n t±tan —tan fc
T,Mn(K2R32n2+1)%.
C2=r, (h2+k2) / sin (nt-tan
M n 
KR3n—tan -
c3=r_4(h2-Fk2)% sin (nt-tan„
q= EM n K R3% sin(h2±k2) 
h 7r)
The e, m, f, on the terminals of the working
circuit is c3 R3. Hence the ratio of the amplitude
of the e, m, f, on the working circuit to that on
the primary coil is
E3 R3 M n
E
no condenser.
tion -
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The activity in the primary circuit is found to
be given by the equation
E2 fk_f_ g h
2 h2 + k2
Particular cases of less complexity may be ob-
tained from these equations by giving proper
values to the quantities involved. For example,
if we make Rs infinite we get the case of open
circuit secondary with a condenser across the ter-
minals of the coil, which is the same as that of a
secondary circuit of total resistance R2 with a con-
denser of capacity K in series with it. Similarly
when we make M2= Li 1,2 we get the condition
corresponding to zero magnetic leakage. Simi-
larly putting R3 equal to zero we get the case of
closed secondary of resistance R2 without con-
denser. Or, putting K equal to zero, we get the
case of closed secondary of resistance R2+ Ra with
Take, for illustration, the equa-
E3_ R3 Mn
zero, however, a very different result is obtained,
as will be seen below.
NUMERICAL EXAMPLES.
Example 1. Take a step down transformer,
such as that taken for illustration above, say,
Li=10, 1,2=Tiv, R1=100, R3=1911-
and n=1000.
Here Li 142-M2=0 and we get the results
shown in table I. for the primary circuit, when
to the capacity, K, is given the values stated in
the first column. The second column gives the
amplitude, that is, the maximum value during
one alternation, of the current through the pri-
mary coil. The third column gives the differ-
ence in phase between the impressed e. m. f. and
the current in the primary. Negative angles in-
dicate that the current lays behind the e. in. f.
positive angles that the current leads the e. iii. f.
The fourth column gives the activity in the pri-
mary circuit.
When
E --(h2-1--k2)%
R3 is infinite this becomes, when
TABLE I.
Capacity K Amplitude of Difference of phase Activitywritten in C1 in in Degree and in
Microfarads. Amperes.
out in full :
0.0 9.1
Minutes. Watts.
- 0° 31' 4545
E3 1.0 9.1 - 0° 28' 4545
E [ (141±K Ri R2)-K (Li L2-M2) n2 2 10.0 9.1
100.0 9.14
- 0°
+ 3°
06' 4550
41' 4560
{ R1 - K (RI 142-1-R2 Li) n 2] 1000.0 12.02106.0 50.00
32°
0°
23' 5070
16' 25000
and if Li 142-M2 be also zero and K only a few infinity 50.00 -0° 2' 25000
microfarads the ratio is practically Example 2. With the same transformer, but
E3 _M
E Li
If, for instance, we suppose 141=101 --L2=
and M=1 henrys: R1=10 ohms R2=11,7 ohm and
n=1000 the denominator of the above fraction
becomes { (10 +K)2+ (.01-2000 K)2} "which
is only two per cent, greater than Li when K
is as great as 1000 microfarads. Of course, if
K be made very large the condition will approxi-
mate to that of a closed secondary of resistance
R2. It is interesting to notice that if K be of
such a magnitude as is likely to occur in practice,
say less than 10 microfarads, the terms contain-
ing K in the expression for E3 I E are not im-
portant, even if R3 be as small as one-tenth ohm
if Li 142-M2 remain zero. If Li 1,2-M2 be not
assuming that K has a constant value of 10 micro-
farads and that R3 is varied, we get the results
shown in the upper half of table II. For compari-
son, the results obtained for the same values of
R3 when K is zero, are given in the lower half of
the table. The last three columns of the table
refer to the primary coil.
TABLE II.
Resistance
R3 in
Ohms.
Capacity
K in
Microfarads.
Amplitude
of ci in
Amperes.
Difference of phase
in Degrees and
Minutes.
Activity
in
Watts.
100 10 .0999 -- 0° 06' 50.0
50 10 .1993 - 00 06' 99.6
10 10 .9805 - 00
 06' 490.0
1 10 8.3333 - 00
 06' 4167.0
100 0 .1414 11° 59' 50.0
-26° 34'50 0 .0222 99.6
10 0 .0985 - 5° 43' 490.0
1 0 8.3333 - 0° 19' 4167.0
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Table II shows that a capacity of 10 microfa-
rads reduces the lag with this transformer to
almost zero no matter what the load may be.
Table I showed that the effect of varying the
capacity was to diminish the lag and even to pro-
duce a lead, but that the maximum lead was not
obtained with infinite capacity. In the case there
considered the maximum lead is obtained with
about 5000 microfarads and is approximately 39°.
Example 3. Table III. refers to the primary
of the same reformer and is intended to show, by
comparison with table II., the effect of magnetic
leakage. In this case L3 and 142 are assumed to
have the same value as before but M2=19v8z Li L2.
TABLE II.
Resistance Capacity K Amplitude
R3 in in of ci in
Ohms. Microfarads. Amperes.
Difference of phase
in Degrees
and Minutes.
Activity
in
Watts.
100 10 .102 - 1° 16' 51
10 10 .98 -11° 25' 483
1 10 4.31 -59° 31' 1091
100 0 ' .141 -46° 07' 49
10 0 .95 -16° 48' 455
1 0 4.29 -50° 24' 1092
It will be noticed that when the load is light,
that is, when R3 is moderately large, capacity has
considerable effect both on the angle of lag and
on the primary current. This is in agreement
with results shown in table II. The most notice-
able difference between table III. and table II.
is in the values of the angles of lag and in the
currents and activities for heavy loads. Instead
of the angle of lag decreasing towards zero as the
load increases, as shown in table II., we now find
it reaches a minimum and then increases with in
crease of load. The effect on the activity and on
the amplitude of ci for a given resistance in the
secondary is very marked after that resistance
falls below 10 ohms. When R3 is one ohm the
amplitude of ci is only about half as great as it
was found to be when the magnetic leakage was
assumed zero while the activity is only about one-
quarter as great.
Table III. shows clearly that magnetic leakage
limits the load which can be put on a transformer.
The reason of course is, that the demagnetizing
effect of the secondary current fails to compen-
sate for the magnetizing effect of the primary
current. As the load increases a smaller and
smaller fraction of the impressed e. m. f. is avail-
able for producing e. m. f. in the secondary, and
hence the secondary e. m. f. falls off. In the
extreme case of the secondary circuit becoming
of zero resistance the whole of the activity spent
on the transformer is, assuming no loss in the
iron, consumed in heating the primary coil, and
the amount of this activity is less the greater the
magnetic leakage.
Example ci. Consider next the ratio of the e.
m. f. in the working circuit to that on the pri-
mary coil. The effect of different amounts of
magnetic leakage on that ratio is illustrated in
table IV. for the case of open circuit secondary,
that is, R3 infinite. The transformer is supposed
to have a nominal, step up, transformation ratio
of 1 to 4, so that L2=16 Li. The resistances are
supposed to be Ri=0.25 and R2=4, and the ca-
pacity of the condenser in parallel with the work-
ing circuit 10 microfarads, n is taken as 400,
which corresponds to about 64 complete cycles of
alternation per second. The first column of the
table gives Li in henrys, while the body of the
table gives the value of E3 E for the magnetic
leakages indicated in the headings.
TABLE IV.
141 in M=-9- M= 99 Ai 1,1142 M-999  Al M=A1141 L2Henrys IO I00 I000
0.0193 4.00
7.0 4.17 4.020.1000 3.99
0.2055 120.4
8.09 4.21 3.981.0000 0.93
1.953 123.8
0.154 5.37 3.985.00 2.54
10.00 0.076 0.96 8.17 3.97
19.53 124.9
30.00.7.51
40.00 3.81
When M2=Li 142 a change in the value of R3
makes very little difference in the ratio of trans-
formation so long as R3 is moderately large in
comparison with RI,. When, however, the mag-
netic leakage is not zero the effect of putting even
a high resistance across the terminals of the con-
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denser may be great. This is particularly the
case when Li has the value which, with the ca-
pacity used, makes the transformation ratio a
maximum. Table V. illustrates the point here
referred to.
Resistance 113
in
Ohms.
100
1000
10000
Infinite
TABLE V.
Value of Li Correspond-
ing to Maximum Value
of Ea I E.
Maximum Value
of
E3 I B.
2.693 3.939
18.38 14.50
19.53 70.13
19.53 124.9
E3When Rs is 1000 ohms and Li=10 henrys -= 7.81
" =14.50
"= 5.95
"= 3.45
t
14=18.38
Li=30
Li=40
The capacity assumed in the examples above
considered is higher than would usually be found
in the secondary circuit of a transformer under
ordinary working conditions.
Example 5. As another example, let the ca-
pacity K be 2 microfarads, which is approxi-
mately the capacity of one of the sets of leads in
the Ferranti Deptford-London installation. The
other data used in the last example, namely, the
resistance Ri and R2 and the ratio of Li to L2 are
also approximately such as have been used there.
It will be noticed from table VI. that the value
of R3 the higher the value of Li corresponding
to the maximum value of the transformation
ratio and the greater this maximum. When the
working circuit has infinite resistance the trans-
formation ratio may be raised to the extraordi-
nary value of 625 instead of 4. By reducing the
value of R3 to 10000 ohms the maximum trans-
formation ratio is reduced from 625 to 30.64, and
by still further reducing R3 to 1000 ohms the
maximum value of the ratio is reduced to a little
over 5, or only about 25 per cent, greater than
the nominal ratio. When the resistance of the
working circuit is as low as 100 ohms the trans-
formation ratio never reaches its nominal value.
The value of the coefficient of self-induction cor-
responding to the greatest effect of capacity in
raising the transformation ratio is, when the load
is very light, much higher than is used in trans-
formers, but it is important to notice that even
at the moderate values of Li, from 5 to 20 henrys,
capacity in the leads may very seriously affect
the ratio of transformation.
Table VI. gives the results of some calcula-
tions made for four cases, namely, Ra=infinity,
R3=10000 ohms, Ri=1000, and R3=100 ohms.
The magnetic leakage is taken as corresponding
sto M=9994141 1-42.
Value of B3 Value of B3 Value of E3 Value of Ea
Henrys for R. = for R. = for R3 = for R3=
infinity moon Ohms Iwo Ohms ioo Ohms
1.1 3.997 3.997 3.970 3.703
0.621 3.711*
4.038 4.036 4.0051.0 3.707
5.0 4.212 3.228
4.447 4.36610.0 4.452 2.332
20.0 5.03 5.017 4.604 1.413
30.0 5.77 5.750 4.983
38.1 5.052*
6.78 6.7340.0 5.050
50.0 8.19 8.09 4.91
60.0 10.36 10.12 4.60
70.0 14.11 13.33 4.21
80.0 22.08 18.86 3.81
90.0 50.42 27.54 3.44
95.0 143.2 30.51
96.15 30.64*
625.0*97.74 30.39
3.11100.00 161.0 29.32
110.0 31.58 20.65 2.82
130.0 12.07 10.72 2.35
150.0 7.45 7.01 2.00
170.0 5.39 5.17 1.74
200.0 3.81 3.70 1.44
300.0 1.93 1.90 0.92
* The numbers marked with an asterisk are the maximum values.
Space will not permit of further illustration at
this time. It may be remarked, however, as in-
teresting in connection with step down transform-
ers, that capacity in the secondary may even
change the step down to a step up ratio. The
self-induction required in this case is, however,
in general enormously high. As a rule, capacity
has little effect on the transformation ratio of a
step down transformer.
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Electrical Coal mining.
GEO. R. WOOD, '92.
THE Moon Run Coal Co., of Cleveland, Ohio,with mines at Moon Run, Pa., near Pitts-
burg, has recently completed the installation of a
very complete and up-to-date mining plant. The
apparatus installed is of recent design, and the
plant is in several respects a novel one.
The station equipment comprises two 8-pole,
165 K. W. direct connected generators, directly
driven by 18"54 x16" Ideal engines at 240 R. P. M.
The usual power station equipment is installed,
including magnetic blow-out circuit breakers, of
800 ampere capacity, Weston ammeters and volt-
meter, packed card field rheostats, single pole
main switches, with separate equalizing switch.
800,000 C. M. rubber covered cable laid in con-
duits, connects generators and switchboard.
These generators are now operated in multi-
ple, at a potential of 250-275 volts. Single-pole
switches of suitable capacity are so arranged as to
permit operation of generators in series, supply-
ing power to the mines on the Edison three-wire
system, with a maximum pressure of 550 volts.
By reference to map of main entries of mine, it
will be seen that the work is divided into three
divisions, denoted by the letters A, B and C.
30
It is not expected that sections B and C will be
materially extended, so far as the haulage line is
concerned, but section A is to be extended at
once some 5,000 feet in practically a straight
line. This extension, under expected conditions
as to grades and output, will require the trans-
mission of about 150 kilowatts over a distance of
9,000 feet. At prevailing price of copper this
would entail, under the 250-volt system, a very
considerable outlay for feeders, with the addi-
tional expense of double bonding most of the
track. Considerations of a financial' nature,
therefore, led to the adoption of the three-wire
system, which is a novelty in mining work. The
system is not really the Edison system, since the
object to be attained, the saving of copper, is not
effected in the reduced size of the neutral wires,
but in the size of the outside conductors alone.
The company has had in operation on the 250-
volt potential some five or six chain breast under-
cutting machines, and three 12-ton haulage loco-
motives, of approximately 100 H. P. each. They
have also several undercutting machines of a new
type, which will be described hereafter. The de-
sire to utilize this apparatus, as well as a fear of
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the danger incidental to the use of 500 volts on
the machine circuits, led to the " three-wire "
arrangement as follows:
Haulage lines, on A and B, to tipple, on 500
volts, using two locomotives coupled, electrically
and mechanically, and operated from one R-16
controller as a single 24-ton locomotive, con-
nected in series multiple; that is, motors on sep-
arate locomotives are in multiple, but locomotives
are in series; haulage line on C on 250 volts, be-
tween neutral and ground, machines also between
neutral and ground. Machines on A and B on
250 volts, between neutral and trolley.
It is not expected that a balanCe between sec-
tion C and the machines on A and B shall be
even approximately maintained. The feeders
now in use were calculated for 250 volts, and
since the " neutral " line has a separate branch
for each section, it has capacity to provide for
either section singly. The only necessary pre-
caution to be observed is to see that neither gen-
erating unit is overloaded beyond its safety point,
which is, however, at more than 50% overload.
Section insulators and switches are of course
provided, so that in case of accident to either
double locomotive or generators, the system may
be reversed or put entirely on 250 volts. In the
latter case, the double locomotive may be con-
verted for use on the lower voltage by the use of
a double pole, double throw switch, throwing
locomotives in parallel.
Those interested in mining machinery are
doubtless familiar with the standard chain breast
referred to above. Machines of this type are
composed of a stationary bed-frame, in which a
sliding cutter frame moves. The bed frame is
rectangular, about three feet wide, eight to ten
feet long, and about ten inches in height. The
cutter frame proper is triangular, grooved on the
edges. The base of this triangle, 44 inches in
width, is the cutting edge, the teeth being re-
movable steel bits, held in a link belt, or chain,
running in a horizontal plane, in the grooved
edge of the cutter frame. A four-toothed driv-
ing sprocket is placed in the vertex of the tri-
angle, and sprocket idlers pass the chain around
the other corners. The motor, driving and feed
gearing are placed on an extension of the cutter
frame, back of the sprocket.
In operation, the stationary frame is held
firmly by jacks, the cutter frame is fed slowly
into the coal by a rack and pinion gearing, while
the chain, with the cutting bits, revolves around
the cutter frame at the rate of about 300 feet per
minute. The bits are of tempered steel 1x34
inches in section and are staggered to cut clear-
ance for the cutter frame. The kerf cut is usually
6 feet deep, 44 inches wide and four inches high.
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When cut is proper depth, feed is automatically
reversed, the machine backs out, is moved side-
ways 44 inches, jacked tight, and the operation
repeated, until entire width of room is
under-cut, after which coal is blasted
down.
The weight of a standard breast ma-
chine is approximately 3,000 pounds.
Time of under-cutting varies from
three to four minutes, according to
hardness of coal. The time consumed
in moving and setting machine is from
three to five minutes. The space re-
quired for these machines, between the
face of the coal and the timber supports
for the roof, is not less than twelve
feet, which means that the roof must
stand unsupported for that distance,
also that all slate and loose material
must be moved back of this line.
The new type machine, above referred to, is
very similar to the old type, except that in mak-
ing the first cut, the entire frame slides entirely
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off the stationary frame, and does not
withdraw for another cut, but pro-
ceeds across the face without backing
out until room is under-cut, when the
machine withdraws on to the bed-
frame, which has been set in readi-
ness. The feed mechanism is similar
to that on the other machines, except
that the object attained is to literally
walk along a chain from one side of the
room to the other; the cutting edge is,
of course, on the side of the frame,
except on the first cut.
From accompanying cuts the method of feed
for first cut can be readily understood. It will
also be noted that the angle of the cutting edge,
relative to the face, is governed by the length of
the chain, so that by taking up or unscrewing
turnbuckles the cutting edge may be kept at any
desired angle. While the chain runs
counter-clockwise, the machine travels
from right to left, and it is found that
the inward pull of the chain may be
partially balanced by a forward incli-
nation of the rear end of the machine.
The ratio of cutting, expressed in
square feet per minute, is nine to six
in favor of the new type machine,
with the additional advantage that no
time is lost in backing out and reset-
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ting, so that the actual ratio of cutting is not
less than nine to three. The labor of operating
is very greatly reduced, and the space between
face and posts is reduced to 4 feet, since only
motor and gearing are out of the coal. The ma-
chine also cuts a perfectly smooth bottom, an
advantage to the loader.
These machines are equipped with motors de-
signed and built by the General Electric Co., of
Schenectady, N. Y. On factory test, this motor
sustained a load of 35 h. p. for ten hours, with a
temperature rise in windings of 45 degrees C.
The weight of motor complete is less than 950
pounds, an exceptionally low figure for this out-
put.
The locomotives herein mentioned have been
in operation over two years, and are giving ex-
tremely good results. The motors are cubical in
shape, the field frame being a single casting.
Circular frame heads, carrying armature bear-
ings, allow removal of armature and fields. Four
laminated poles, bolted to frame, receive strip
wound asbestos insulated field coils. These mo-
tors, known as GE-53, have given excellent re-
sults, frequently withstanding overloads up to
100% above their rated current capacity of 150
amperes at 250 volts.
The controllers used are of the magnetic blow-
out type, for parallel connection, and have oper-
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ated perfectly, handling currents up to 600 am-
peres. Packed sheet iron ribbon and asbestos
resistances are used in connection.
The total resistance is approximately 4.83
ohms, and the successive steps are 4.83, 1.83,
1.08, .33 and 0.
The rated drawbar pull of these locomotives is
3000 lbs. at eight miles per hour. Dynamometer
readings have shown figures considerably above
this, reaching 7200 lbs. with clean sharp sand.
Trips handled average 130 tons, although trips
have been handled, against grade not over 1%,
weighing 240 tons, exclusive of locomotive. The
cost of haulage with horses and mules, including
item of depreciation, is estimated to have been
less than 5.8 cents per ton. With electric haul-
age, including depreciation, repairs, interest,
etc., the cost is approximately 2.3 cents. The
total cost of repairs on locomotives in two years
is less than $100.00.
A useful property of parallel connected motors
is frequently utilized in descending steep grades
with these locomotives. By simply reversing the
motors, without applying current, the motors
"buck," and act as an electric brake of great
power. This has proven of great value where
brake rigging has been broken, by obstructions
on the track, while descending grades with
loaded trips.
The chain breast machines herein described
were built by the Morgan
-Gardner Co., of Chi-
cago; the new-type machine by the Sullivan
Machinery Co., also of Chicago. The remainder
of the plant was installed by the General Electric
Co., of Schenectady, N. V., under the personal
supervision of the writer.
Strength of a Roebling flub.
J. T. MONTGOMERY, '98.
THE question was raised by the general con-tractor and architect, whether or not the
Roebling arch, as used in the E. M. Barton resi-
dence, No. 4920 Greenwood ave., Chicago, by
the Roebling Construction Co., had a sufficient
factor of safety for the loads it was supposed to
carry. The reason for this question was the fact
that the cinder concrete used had been put in
without any tamping—thus left very porous.
The concrete was dumped from the wheel-
barrows on to the plank laid across the span and
then shoveled into place, special care being taken
that the haunches were well filled and that no
large voids were left.
The cinder concrete used on this job was com-
posed of-
1 part Atlas Portland cement,
34 parts coarse sand,
6,4 parts cinders.
It was mixed by hand twice dry and once wet,
and then put in place as described.
The arch in this particular instance was 5 ft.
10 in. span bet. 12" beams, with a 3" crown, giv-
ing the arch an 8" rise, or about 13/8" rise per ft.
of span.
The concrete was applied on the Roebling
patent wire cloth contering, which is shown in
the upper part of the cut where a portion of the
second floor can be seen, and which consists of
No. 20 close wrap wire cloth with f'v" steel rods
woven in every 9" ; these rods are bent to the
forms of the arch and are sprung into place be-
tween the beams, and rest on the lower flange.
The arch was put in place Oct. 4th and tested
Oct. 31st, or just 27 days after it was made, and
while it was still green (as a cinder concrete is
very slow in setting) tne drying being greatly re-,
tarded by the presence of sulphur in the cinders.
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A section 3' 10" wide was separated from the
remainder by cutting through from beam to
beam; the beams were thoroughly shored up to
prevent serious deflection, and the loading was
commenced Oct. 31st at 4 p. m. and continued
until 3 p. m. the following day; it consisted of
4" of sand spread over an area of 18.3 square ft.;
the sand came well out on the haunches and was
used to insure a perfect distribution of the load.
Above this a platform was built of a double layer
of 2" plank and a pile of more than 2,000 bricks
(as is shown), when another plank platform was
built and 80 bags of cement placed above this.
It was then thought best to build still another
platform to strengthen up the pile, and 10"
channels were used, and above this was placed
30 additional bags of cement; making a total
load of 22,659 lbs., or 1,239 lbs. per sq. ft.
During the loading readings were taken at fre-
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quent intervals to detect any deflection. It was
discovered that the beams very quickly deflected
0.25" before the shoring came to a solid bearing,
after which there was no further deflection
shown. It was found, after the loading had been
completed, that the center of the arch showed
0.53" total deflection, or a net deflection of 0.28".
Readings taken 24 hours later showed no
changes. The load was left in place six days.
It would be safe to test an arch of this construc-
tion until a net deflection of was reached.
This arch, after it had thoroughly set, would
probably carry a load of 3,000 lbs. per sq. ft.
The general contractor, and others, who saw
this test, were very much impressed, and as the
usual load, for residences is about 70 lbs. per sq.
ft., there remained no question about the factor
of safety, which is generally supposed to be about
4 or 5.
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ALUMNI NOTES.
W. 0. Mundy, '95, is with the Prescott Steam
Pump Co., of Milwaukee, Wis.
0. D. Jones, '89, is now with the Union Pacific
Ry. Co. at Omaha, Neb.
Linus Sanford, Jr., '96, is with the Western
Electric Co., of Chicago.
Walter D. Crebs, '99, is with the Thresher
Electric Co., of Dayton, Ohio.
J. David Ingle, '97, and John T. Montgomery,
'98, were in town last Wednesday.
E. P. Edwards, '99, is now at Schenectady
with the General Electric Company.
Thomas Pletcher, '98, is Vice-President of the
Moose Gin Company, of Morrilton, Ark.
Jay H. Hall, '97, is now employed at the
Homestead Steel Works, Munhall, Penn.
John D. Galloway, '89, is in the employ of the
Snoqualinie Falls Power Co., Seattle, Wash.
Arthur D. Kidder, '98, is now superintendent
of the Blue Bell Mining Co., Webb City, Mo.
M. B. Stewart, '98, paid the Institute a visit
last week. He left for Chicago, where he ex-
pects to locate.
W. H. Palmer, '97, is now electrical engineer
of the Great Northern Ry., with headquarters at
St. Paul, Minn.
Arthur C. Eastwood,' 98, is connected with the
Tennessee Coal, Iron and Railroad Co., with
headquarters at Ensley, Alabama.
The wedding of Mr. August H. Meyer, '97,
and Miss Edith Walser took place at the home
of the bride in Terre Haute, Oct. 24, 1899. The
bride is a sister of Walser, '96, and a most
charming young lady. The young couple have
THE TECHNIC' S best wishes.
Richard Meriwether, '96, has recently been
promoted to the position of superintendent of
cable construction with the Western Electric
Company, of Chicago.
Cards are out announcing the marriage of Mr.
Clifford E. Albert, '93, and Miss Ethel Walton
at Walnut Hills, Cincinnati, 0., on Oct 17, 1899.
Congratulations from TliE TECHNIC.
Waldo B. Ryder, Jr., ' '98, was last July ap-
pointed electrician for the Union Copper Mining
Co., at Gold Hill, N. C., and has installed a
lighting plant, under ground as well as above
ground.
In a recent letter from Geo. R. Wood, '92, he
says:
While at the Schenectady works last week I had the
pleasure of meeting a number of Polytechnic boys, all of
whom seem to be doing very well. Davis and Boyles,
'92, Hurlbert '91, McDermott, 93, Waters, 'RR, Gilbert,
'90, Huthsteiner, '93, and Roe, were among those whom
I knew while at Rose. There are also a number of more
recent Polys there, making a total of fifteen now in the
employ of the General Electric Co.
"Geo. R. Wood, '92, has been appointed to the
responsible position of superintendent of electric-
ity of the Pittsburg Coal Co., the appointment to
take effect December. 1st. The Pittsburg Coal
Co. is a very important concern, consisting of
about forty plants situated within a radius of fifty
miles of Pittsburg. Mr. Wood resigns a good
position with the General Electric Co. to accept
his new situation."—Evening Times, Martin's
Ferry, Ohio.
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THE excitement and anticipation of severalweeks were realized on the afternoon of Oct.
21st, when the first home game of the season was
played. Not for a long time had there been so
general and intense an interest in a game. Little
had been heard for a few days previous but dis-
cussions as to the probable outcome of the strug-
gle. When the eventful afternoon had arrived,
but few of the students were not on hand to see
the first kick-off at 2:45. The team itself seemed
nervous and eager to steady its nerves by "get-
ting into the game."
De Pauw kicked off 50 yds. to Rose, who had
the northern goal. Huthsteiner caught the
ball and returned it 15 yds. The teams lined
up, and after the first few downs, it was
evident that they were very closely matched.
Three downs failed to give Rose the necessary
gain, and Meriwether punted 40 yds. De Pauw
fumbled, but regained the ball, although Kidder,
who had gotten down the field very quickly,
had his hands on it after the fumble. De Pauw
then forced Rose 45 yds. down the field, chiefly
by line plays, the gains averaging 34 yds. A-
fumble was made, but De Pauw regained the
ball. • • d
Then, indeed, Rose's prospects were scanty.
With the force which comes of continued success
at line-bucking, the ball was forced little by
little to within nearly five yards of Rose's goal.
But fortune was with us, and with a great sigh
of relief the crowd saw the ball leave the hands
of the De Pauw man who carried it, and saw
Lindenberger plunge through a wilderness of
legs and secure it for Rose. Meriwether took
the ball and made a splendid run of 35 yds.
around the right end. By gains of from 1 to 15
yds. Rose forced the ball to De Pauw's 40 yd.
line. Here De Pauw got the ball, and by one
long end run advanced it to Rose's 45 yd. line,
where they were held for three downs. They
punted 40 yds. to Meriwether, who returned the
ball 15 yds. After the ball had been advanced
to within 10 yds. of middle of field, it was lost to
De Pauw, who was held for three downs and
kicked 25 yds. to Rose. Three downs did not
give the required gain, and Meriwether punted
30 yds. to De Pauw. The man was downed in
his tracks by Dickerson.
De Pauw then gained 20 yds. in five downs,
but a kick was blocked by Dickerson and Kidder.
Huthsteiner secured the ball, which had bounded
back over 10 yds. The gains by Dickerson,
Meriwether and Riggs, made in very good form,
forced the ball 80 yds. to within a half of a yd.
of the goal. Next scrimmage resulted in no
gain. Time was called with second down and 34
yd. to gain for a touch-down. Score, 0, 0. The
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teams were quite evenly matched, with difference
in Rose' s favor.
2d half.—Rose kicked off 40 yds. Kidder
downed the De Pauw man who caught the ball, in
his tracks. Ball was advanced 10 yds., but De
Pauw was here held for three downs and punted
30 yds. to Meriwether, the ball going so high
that he was tackled as he caught it. Rose made
but 3 yds. in three downs, and Meriwether kicked
30 yds. The man who caught it was pushed
back 5 yds. before the ball was downed. Being
held for three downs, De Pauw kicked 20 yds. to
Meriwether.
Huthsteiner, Dickerson, Tallmadge, Riggs and
Dickerson successively took the ball, forcing it
35 yds. to within 3 yds. of goal. Here again was
an exciting moment. It was three downs and a
yard to gain. But Tallmadge was called through
opposite tackle, and not only made the necessary
gain, but went over the line. The other team
had made so determined an effort to stop him
that he failed to hold the ball, but Meriwether
dropped on it and saved the touch-down. Had-
ley kicked a rather difficult goal, and, as it after-
ward proved, won the game by that kick. Score,
R. P. I. 6, De Pauw 0.
DePauw kicked 35 yds. to Meriwether, who
made 10 yds. Dickerson made 5 yds., and Meri-
wether punted 20 yds. on second down. Then
the De Pauw team, by excellent work, gradually
forced the ball from Rose's 45 yd. line, although
occasionally held for a down or two, especially
on account of the good work of Tallmadge and
Dickerson. Within 2 yds. of goal De Pauw was
held for three downs, but Pearson was pushed
over for a touch-down. Fisher missed goal, to
the great joy of a goodly number of men on the
side lines who had been paying their respects to
him during the whole game. Score, R. P. I. 6,
De Pauw 5.
Hadley, who has shown himself a splendid
man at kicking off, sent the ball 45 yds. to De
Pauw's left, who was downed after returning it
5 yds. Then De Pauw, by good work and greater
certainty in passing the ball, advanced it steadily,
but not very rapidly, to Rose's 35 yd. line.
Time. Score, R. P. I. 6, De Pauw 5.
The game was one of the most exciting seen
here for a very long time. There was little dif-
ference in the teams, but what advantage there
was, was certainly with Rose. Although it was
a very hard-fought game, no substitutes were
used on the Rose team. De Pauw put in two
new men. Dickerson, Riggs, Meriwether, Huth-
steiner and Kidder are the men who figure most
in the team's work, although the entire team
worked with a poise and steadiness 'remarkable
in a team containing so many new men, and in a
game so early in the season.
The line-up:
DR PAUW.
Lee  Center  
McClure  Right guard
Adams Left guard
Blakely Right tackle
Reep Left tackle
Fisher, Capt. Right end
Swinehart 
Ferr: s 
Peterson
Cartwright
Weik
R. P.1.
Appleton
  Peker
Hadley
 Tallmadge
Bowie
 Kidder
Left end  Dickerson
Quarter  Lindenberger
 
Right half Huthsteiner
Left half Riggs
  Full fiack . . Meriwether, Capt
EARL HA M, 1 0 — ROSE, 12.
IN the game with Earlham College Saturday,
I Rose again demonstrated her ability to over-
come the greatest odds and win a victory even in
the face of the greatest adversities. About the
only line that could be drawn, prior to Saturday,
whereby a comparison of the relative strength of
the two teams could be made, was, to say the
least, not very flattering to Rose. Early in the
season Earlham succeeded in scoring on Purdue.
This did not portend anything very encouraging
for Rose, and when De Pauw was taken into
camp so systematically by our friends at Lafay-
ette to a tune of 40-0, after having played Rose
such a close game, it was very safe to predict a
close game at least between Rose and Earlham.
Last week, when it was whispered around that
Huthsteiner,- our invincible right half, had been
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called home and could not be in Saturday's game,
anything but defeat seemed precluded.
With these odds staring them in the face,
Rose's men screwed up their courage and won
another very close and hard-fought game. It
was a hard game thoughout, but especially so for
Rose in the second half, when Earlham, taking
advantage of her superior weight, repeatedly
crashed thro Rose's line by well-executed tackle-
back plays, first on one, then on the other side
of center, each time with telling, and in many
cases, very disastrous effect.
Rose won the toss-up and chose to defend the
north goal. Earlham kicked off to Hadley on
Rose's 20 yard line; the ball was returned 20
yards. By a series of line plays the ball was
gradually advanced to Rose's 50 yard line, where
it was given to Pine, who, by the aid of good in-
terference and clever dodging, succeeded in mak-
ing 30 yards before being forced out of bounds.
Umpire Sackett took exception to Rose's end-
over play as being illegal, and called the ball
back. The loss of so much ground seemed only
to make Rose more desperate, and by short, per-
sistent gains on the part of Kidder, Meriwether,
and Riggs, the ball was gradually advanced to
Earlham's four yard line. A snap-shot play thro
center was all that was necessary for Meriwether
to land the pigskin behind goal. Hadley again
demonstrated his ability to kick goal by sending
the ball squarely between the goal posts. Score,
6-0.
Earlham again kicked off, this time to Peker,
who fumbled; but regained the ball. Rose's
brilliant offensive work was again made manifest,
as was also Earlham's weak defense, by the re-
peated gains of the former's backs. Each time
the ball was passed back a gain was made. The
monotony of this kind of a game was brought to
an end on Earlham's four yard line. Here the
visitors took a brace and held Rose for downs.
A repetition of the above conditions with the ta-
bles turned was then afforded the spectators.
Earlham was fast demonstrating her equally good
offensive work, and Rose's equally poor defen§ive
work, when time was called for the first half,
with the ball on Earlham's 35 yard line.
In the first half the ball had been in Rose's
possession almost altogether. The manner in
which the second half started looked like the con-
tinuations were to be just the opposite. Hadley
kicked off for Rose well down into Earlham's
territory. By repeated, and in not every case,
short, gains Earlham was fast advancing the ball
toward Rose's goal. She succeeded in reaching
the center of the field, and by anice run around
right end by Peacock, the ball was carried over
into Rose's territory, but was brought back to the
center again on an off-side play and give to Rose.
From this point it required but a short time for
Rose to score a second touch-down. Hadley
again kicked goal. Score, 12-0.
Rose got the ball on the kick-off, but was not
able to keep it long. After once losing the ball
it seemed doubtful whether she would succeed in
regaining it. Her poor defensive work and Earl-
ham's vicious line work kept the ball steadily ad-
vancing toward Rose's goal, until Crane, right-
half, was sent through tackle for a touch-down.
Peacock missed goal. Score, 12-5.
Roses's weakness developed to an alarming
extent from this stage of the game. She seemed
entirely unable to cope with the terrific line-
bucking of Earlham's backs. It was only a
matter of time until their vicious work 'resulted
in another touch-down for Earlham. Peacock
again failed at goal. Score, 12-10.
Another touch-down was necessary for Earl-
ham to will the game, and the manner in which
she started in to make it was not all together
pleasant to the Rose supporters.
The game was full of brilliant individual play-
ing on the part of both teams. For the visitors
the work of Peacock at full was very much in
evidence; Crane, right-half, and Kinworthy,
right-end, also did good work. It is hard to
make any exceptions in the good playing of Rose's
team. Considering the superior weight of her
opponents it is manifest that the line as a whole
played foot ball. Her backs, especially Riggs
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and Merrivveather, were important factors in the
result of the game. Pine, at right-half, filled
his newly acquired position in a manner very
pleasing to his friends. He bids great promise
for the future. His long run in the first half,
although not allowed, was none the less brilliant.
It is safe to say that he will be an important ac-
quisition to the team.
The line-up:
EARLHAM. ROSE.
Kinworthy Right end  Kidder
Clark Right tackle  Tallmadge
,Hastings Right guard  Peker
Henley Center Appleton
Elliott Left guard Bowie
Schillings Left tackle Hadley
Griffin Left end  Dickerson
Chapman Left half Riggs
Crane Right half  Pine,
Binford  Quafter  Lindenberger
Peacock. . . . Captain and Full back  Merriweather
Officials—Sackett for Earlham, Dial! for R. P. I.
THE SECOND ELEVEN. ,
The marked interest taken in foot ball this year
has been shown by the possibility of having a
good second eleven. The team was organized
early in the season with Jumper as captain and
Dryer as manager.
Owing to financial difficulties considerable
trouble has been experienced in procuring games,
and as yet but two have been played, both with
the Terre Haute High School.
The first game of the season was played Oct.
14th, and resulted in a score of 22 to 5 in favor
of Rose. The High School was clearly outplayed
in every respect and only managed to score on a
fluke. The second eleven again met the High
School team Oct. 28th. The game was merely a
repetition of the first. Rose was not held for
downs once, and no fumbles were made. The
High School had the ball in their possession but
twice during the entire game, and were held for
downs both times. Only fifteen-minute halves
were played, which prevented Rose from making
a very large score. The final score was 28 to 0.
The team shows some excellent material for
next year, and should be commended for the in-
terest they have taken and the great help they
have given to the first team in practice.
The line up is—
L. E.—H. Cox.
L. T.—Hills.
L. G.—Hommel.
C.—Fishback.
R. G.—King.
R. T.—Kattman.
R. E.—Brentano.
R. H.—Ogelsby.
L. H.—Pine.
F. B.—Dryer.
Q.—Jumper, Captain.
1 Katzenbach.
Subs. Warren.
Krieger.
THE BOARDING-HOUSE GAMES.
Early in November there appeared in the
Camera Club case, as being the only safe place
for it, a poster setting forth the fact that the
Houston Boarding Club challenged the Insley
Club to a foot-ball game on Nov. 11. A long
list of conditions was also imposed. The Insley
Club promptly responded, accepting the challenge
and announcing the line-up. A few days later the
"Starved Cubans" challenged the winners of the
match. The postponement of the Earlham game
to Nov. 11 made it necessary to change the date.
The Houston Club then posted a notice to the
effect that the game was postponed to Nov. 25.
As this was posted on no authority of the chal-
lenged team, the Insley Club naturally refused to
play. On the assurance, however, that the oc-
currence was a mistake, the Insley Club con-
sented to play the game at some other time.
The managers have been trying to arrange with
Dr. Mees for time between 1 and 3 on Wednes-
day, Nov. 22. The game, it is hoped, will be
rather a close one. Each side has two men who
have played with the first team, and the Houston
Club has four men who have had some foot-ball
experience. On the the other hand, the Insley
Club has a better line, and more men to chose
from than has the challenged team. The cap-
tain of the Houston team is "Tubby" C. Apple-
ton; manager, " Eli " Perkins. Of the Insley,
J. R. Riggs, captain; R. N. Miller manager.
The Hottentots, a team composed of men
whose "bona-fide residence" is in Terre Haute,
have challenged the "Starved Cubans," the
game to be played the same day as that between
the Insley and Houston elevens.
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MEETING OF ATHLETIC ASSOCIATION.
Special meetings of the A. A. were held on
Oct. 18th and 24th, and Nov. 1st. No business
of special interest was transacted at these meet-
ings. They were called at the request of Mr.
Helmer for the purpose of making appropriation
for the two big games, and the sundry expenses
of the foot-ball team. It may be of interest to
the student body to know that the receipts at the
DePauw game came within about $10.00 of meet-
ing the expense, and the result—financially—of
the Earlham game was rather disastrous, but
after all expenses of the foot-ball team for this
year are paid, there will be left a considerable
portion of the amount available to the A. A., to
be used for other branches of athletics.
It has been decided that an assistant manager
of the foot-ball team shall be appointed at the be-
ginning of each year by the manager, the appoint-
ment to be submitted to and approved by the
Board of Athletic Directors; the said assistant
manager to be manager for the next year, pro-
vided the manager in office be not re-appointed,
in which event the assistant manager shall con-
tinue in office. Mr. Helmer appointed Mr.
Dryer as assistant manager for this year, which
appointment was approved by the Board. The
provision of an assistant manager was thought
advisable on account of the difficulty experienced
by former managers in getting up a satisfactory
schedule, owing to the appointment of our man-
ager being made so late in the season.
REGINALD P. DRYER,
Sec' y Board of Athletic Directors.
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notes on Photographic Chemistry.
H. SCHWARTZ, '02.
THE entire subject of Photographic Chemistryis such an exceedingly vast one that it would
be impossible to give in an article of reasonable
length even the briefest possible outline of all the
processes employed. It will, therefore, be neces-
sary to confine ourselves in this review to a dis-
cussion of the chemistry of negative making, in-
cluding exposure, development, fixing, and the
action of restrainers, acceleraters, intensifiers and
reducers; to which may be added a very short
outline of two or three of the more common print-
ing processes.
It has been known for a very long time that
there are various substances which experience a
change on exposure to light. These changes are
of various kinds, but those of most importance
to the amatuer photographer are changes of color
and of chemical composition. A great many
chemical compounds behave in this way, but
those of most interest to the photographer are
bromide, chloride and iodide of silver. Exactly
what change is set up in chloride of silver, for
instance, on exposure to light, is not known. It
is supposed that the chloride is reduced to the
metallic state with liberation of chlorine. In the
case of the bromide and iodide of silver there
seems to be no chemical change at all, but only
a physical one which enables the bromide which
has been acted on by light to be more easily
reduced to the metallic state. In this case
there is but little change in the color of the salt,
even in cases of very prolonged exposure to light,
and in the case of exposures such as are given
in the camera, no change whatever is visible. It
is, therefore, necessary to treat the plate with a
developer in order to render the latent image vis-
ible. How long a time may elapse between ex-
posure and development has not been accurately
determined, but the image gradually disappears
and after from one and one-half to three years it
is found impossible to develop any image what-
ever.
Developers usually consist of the developing
agent proper, an alkali and sodium sulphite.
As an example of the developing agent let us
take up the well-known ferrous oxalate. It will
be easier to follow its action as all the compounds
formed are well known, and there are no com-
plex organic compounds among them. The re-
action takes place in three stages. The water of
the developer first reacts with the ferrous oxalate
according to the equation-
6Fe C2 04+ 3H20 = 2Fe2 (C2 04)3 + Fe2 03+ 6H.
The nascent hydrogen then reacts with silver
bromide of the plate thus:
6AgBr 6H = 6HBr 6Ag.
The AgBr which has been acted on by light is
in this process reduced before that portion which
has not been exposed to light. Then the ferric
oxide formed in the first reaction reacts with the
hydrobromic acid of the second thus:
Fe2 03 6HBr = Fe2 Brs 3H2 0.
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It will be noticed that the water formed at the
end of the third reaction is exactly equal in
amount to that used up in the first, so that the
quantity of water is not altered. We may, there-
fore combine the three equations and the result of
the three reactions is the same as if the reaction
6Fe2 C2 04+6Ag Br = 2Fe2 (C2 04)34-Fe2 Br64-6Ag
had taken place.
We next come to the, second constituent of a
developer, the alkali, either hydroxide or car-
bonate. The action of an alkali seems to pro-
duce not a chemical but a physical change in the
molecular structure of the silver bromide, being
altered in some way which predisposes it to de-
composition by the developer. Sodium sulphite
plays no part in the developing proper, but is
added principally to increase the keeping powers
of the developer. As it is very easily oxidized
to the sulphate it uses the atmospheric oxygen,
which would otherwise oxidize the developer
proper, to convert itself into sulphate. It also
prevents the formation of the yellow organic
compound which forms the well-known yellow
stain on negatives. It is supposed to do this by
liberating hydrogen from the water of the de-
veloper by means of its sulphurous acid, and this
hydrogen combines with the yellow dye of the
film to form colorless compounds.
A developer made of the three constituents just
mentioned, would answer for all cases if the time
of exposure were exactly right. Now, as it
would evidently be impossible to judge so uncer-
tain a thing as exposure time exactly, there is
always some slight error to be corrected in de-
veloping. The developer must be made to act
more slOwly or more quickly to give the best re-
sults. For this purpose restrainers and acceler-
ators are employed, though the former are much
commoner than the latter. A great number of
substances might be used as restrainers. All the
haloids, citrates, and picrates of sodium, potas-
sium or ammonium might be employed, but
practically the only one used is potassium bro-
mide. Its action has not been perfectly explain-
ed as yet, but it is probable that it reacts with
the nascent silver of the negative to form a
double salt of the formula K Ag Br2 which is less
readily acted on by the developer than the silver
bromide of the original plate.
Accelerators are seldom used by the amateur,
the commonest being sodium thiosulphate, or a
mixture of that salt with mercuric chloride.
Iodine has also been proposed as an accelerator,
but some authorities claim that it acts as a re-
strainer. Capt. Abney explains the action of the
sodium thiosulphate accelerator by saying that it
reacts with the ferric bromide formed during the
development to form sodium bromide and ferric
thiosulphate, and that the sodium bromide is a
less energetic restrainer than the ferric bromide.
Dr. Vogel attributes its action to the ferric thio-
sulphate formed.
Having a perfect negative, the next step is to
remove the unaltered silver bromide from the
plate in order to render the image permanent.
For this purpose sodium thiosulphate is uni-
versally employed. It simply dissolves the silver
bromide.
In spite of all precautions we sometimes obtain
a negative either too weak or too dense, and
hence we must resort to an intensifier or reducer.
There are a great many of the former, the sim-
plest being mercuric chloride and ammonia. The
negative is bleached in a .'solution of mercuric
chloride, that compound being reduced by the
silver of the negative to mercurous chloride,
which deposits as a precipitate on those parts of
the film where the silver was. On treating the
bleached image with ammonia the mercurous
chloride is converted into the black compound
mercurous amido-chloride NH2 Hg2 1-C 1 which in-
creases the density at the point where the silver
of the original image was.
The most common reducer is a solution of
sodium thiosulphate and potassium ferricyanide.
The latter salt converts some of the silver of the
negative into ferrocyanide of silver, and this is
dissolved by the thiosulphate, thus reducing the
density of the negative.
The processes of printing are exceedingly num-
erous, and only a very few can be mentioned here.
The action of light on silver chloride has already
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been mentioned, and this is what takes place in
printing-out papers. In toning a film of gold is
reduced by the silver of the film from a solution
of chlorauric acid, the ojectionable red color of the
silver image being thereby altered. The fixing
of prints is exactly the same as that of plates.
Bromide papers are exactly the same in their
treatment as plates. One other printing method
is now left to be considered. This is the well-
known blue print. This differs from all the
others in not employing silver. The paper is
coated with a ferric salt and potassium ferricy-
TRUE to the long-established custom of AllHallowe' en, the Junior Class on the night
of October thirty-first, placed a class memorial in
a prominent place on the main building. The
memorial, if not so conspicuous as that of last
year's class, has a good position and is very
artistic and attractive. It consists of a wrought
iron scroll work above the capitals of the pillars
and filling the middle arch of the main entrance
to the building. The scroll work of the design
anide. On exposure to light the ferric salt is re-
duced to a ferrous compound which reacts with
the ferricyanide to form the insoluble blue com-
pound Fe3 (Fe C6 N6)2. The only fixing required
in this case is washing with water to remove the
unaltered compounds of the paper.
The outiine just given is an exceedingly brief
one and a further study of Photographic Chemis-
try, which is at present much neglected by the
amatuer photographer, would well repay him,
both as an interesting subject and in the improve-
ment it would produce in his work.
supports an ellipse bearing the four numbers
" 1901 " cast in brass and polished.
As time goes on, and each class leaves its mon-
ument, it becomes more and more difficult for the
following classes to find a suitable way of giving
permanence to their name and fame. The
class of 1901 has found an eminently suitable
and favorable position. What will next Hallow-
e'en bring forth?
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A number of the Freshmen's parents have vis-
ited them.
Next week the Sophomores will start Qualita-
tive Analysis.
Quite a number of Welsbach lights have been
put up in the Civil room.
The Y. M. C. A. Bible Class, at 9 A. M. Sun-
day, is being very well attended.
The Freshmen are just beginning to get over
the consternation produced by the first quiz.
Harwood, '03, has quit school on account of
trouble with his eyes. He expects to return next
fall.
The Junior chemists have finished the work in
inorganic preparations, and have returned to
quantative.
John J. Crockett, '03, of Louisville, has left
school to accept a position as a traveling agent of
a New York house.
Levi, '03, has decided that since he has to pay
for it, anyhow, he'll have the barber just drench
him with bay rum.
Freshman—" Say, that sign that the Juniors
put up looks like it meant that the number of the
building was 1901."
Fisher, our friend of many scraps, took part in
the De Pauw foot-ball game, and gave the root-
ers something to do.
The number of men who come out on the foot-
ball field, and the general interest taken in foot-
ball affairs, is very gratifying.
It is a pleasant sight which meets one's eyes
on the campus now-a-days. As many as three
elevens practicing for foot ball.
The Institute Library has been opened three
evenings in the week for reading purposes only.
Insley, '00, has charge of it in the evening.
The Sophomores have completed their Me-
chanical Drawing for this term, and for the bal-
ance of the term they will have wash drawing.
Jacob, '03, in practicing in the gymnasium for
one of the boarding-house games, ran himself
into the wall. He was confined to his room for
several days.
Sunday afternoon walks have been as popular
as ever lately with the lower classmen. It's
funny, but the men get over such energetic habits
in about two years.
The games between the boarding houses are
stimulating the interest in poster work to quite
an extent. To date six posters have appeared in
the Camera Club case.
The Y. M. C. A. room is getting to be more
and more appreciated by the men. A telegraph
instrument has been put in, and within a week it
is hoped the room will be better heated.
Huthsteiner, '01, was called home on Nov. 6th
on account of the illness of his father. He hopes
to be gone no more than a few weeks. The foot
ball team will miss him very much indeed.
The schedule of the lectures delivered especial-
ly for the Juniors and Seniors is now being made
up by Dr. Mees. By the time the December
TECHNIC is issued, it will probably be ready for
publication.
Hallowe'en witnessed a scene unique in the
history of Rose: the Freshmen and Sophomores
going about together with brotherly love in their
hearts and paint in their buckets. The "gang"
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numbered about forty, but besides painting a lit-
tle about the Normal, and giving the historic
backstop another dab, they created little disturb-
ance.
The Collett bequest, about which there has
for so long a time been great trouble and litiga-
tion, has been at last paid over. About the mid-
dle of October $50,000 was paid to the Institute.
A new box and carbon mechanism for a pro-
jecting lantern are under construction. The 90-
degree arc-light, which Rose was practically the
first to use, has proved very convenient, and the
new lantern is to work on the same principle.
Dr. Gray is making experiments in the shops
with a view to arranging a smoke-consuming ap-
paratus for use with ordinary boiler equipment.
The arrangement, if it is successful, will be made
permanent.
Patterns are being made in the wood-shop for
stands for use in the mechanical, physical and
electrical laboratories. If these are found to be
very well adapted for general use, they will be
made for sale.
Freshman Levi; "Say, Kirby, here's a real
good joke. Did you ever have a tin cocktail?
You don't have to pay for 'em."
Kirby, also '03, bites and asks, "Why not?"
Levi—"Why, it's on the roof ! "
Hallowe'en passed without anything serious
happening. The Freshmen painted the back-
stop, but that was the beginning and end of their
painting. They also tried to push a box car
thro the gates, but did not succeed.
The following conversation was heard in the
rear of Prof. Hathaway's room while he was de-
livering a lecture on imaginary numbers:
Jones—" Why, • I don't see that, do you
Shaley ? "
Shaley—" You are not supposed to, it is im-
aginary."
Rev. Sulger says that one corner of his church
(of course it is in the back end) has been named
the "Poly Corner." Mr. Barheit could say that
the front row could be called the "Polly Row."
Strange conditions.
Prof. Wickersham, to Huthsteiner—" Are you
asleep.
Huthsteiner—"No! I'm just resting my eyes."
We would advise Huthsteiner to visit an op-
tician.
Leser—" Did you ever see Dr. Gray run?
No? Well just watch him run around that dia-
gram now."
The following lectures are scheduled to be de-
livered before the Big Four branch of the R. R.,
Y. M. C. A. in Indianapolis: Prof. Wagner,
Nov. 7th, on "History and Development of the
Steam Engine ; " Dr. Noyes, Dec. 19, on "Com-
bustion ; " Dr. Gray, Feb. 6, on "History of the
Locomotive ; " Prof. Peddle or Dr. Mees, March
20, on subject yet to be announced.
56 THE ROSE TECHNIC.
'from the Engineering Press.
The concession of the Government of Nicara-
gua to the Maritime Canal Company of the United
States to construct a deep water canal from the
Atlantic to the Pacific ocean expired on October
12, and the concession granted to the company
known as the Eyre-Craigin syndicate became
operative. It is understood that the Maritime
Canal Company will ask the United States Gov-
ernment to make representations to the Govern-
ment of Nicaragua looking to the extension of
their concession rnder a clause which provides
for the extension of the time of construction if
the company meet with extraordinary difficulties.
It is claimed that frequent revolutionary troubles
in Nicaragua have delayed the work.—Iron Age.
At last Mr. Marconi is in this country and we
shall have a good chance to find out just how far
wireless telegraphy can transmit a message. It
is now a matter of official record that he has sent
messages at sea over a distance of eighty miles,
and he has intimated to ourselves since his arrival
that such a distance, remarkable as it is, by no
means sets a limit to the powers of his latest ap-
paratus. In this country, experimenters have
been pottering around and sending signals a dis-
tance of perhaps three or four miles, and if they
have done any better, it is certain no authentic
record has been made of it or can be found. For
this reason alone, if for no other, we are glad to
welcome the talented young Anglo-Italian and
assure him that nowhere will his work be better
appreciated than in this country of magnificent
distances.—Electrical World and Engineer.
The careless placing of incandescent lights in
proximity to inflammable material, has in many
instances been the cause of more or less ruinous
fires. Advice and warning on this piactice has
been freely given, and as the shorter and darker
days are coming on, the more need of its being
emphasized. Fire and Water, in calling special
attention to this matter, quotes the London Lan-
cet as authority for the statement, that only about
five per cent, of the energy absorbed in the lamp
is given out as light—the remaining ninety-five
per cent, producing heat. A sixteen-candle
power lamp operating on one hundred volts, if
immersed in a half pint of water, will cause the
water to boil in one hour. It is to the interest
of all persons running establishments in which
the incandescent electric lamp is used, to see that
proper care is taken to limit the fire hazards, by
insisting on a proper disposition of their lights.
A little foresight in this matter might save the
scorching of their property and cash.—The Age
of Steel.
Various investigations into the properties of
iron and nickel alloys show that the addition of
nickel to iron or steel appears to produce an ef-
fect similar to annealing; and Chernoff, the Rus-
sian scientist, has stated that steel is composed
of crystals of metallic iron cemented together by
carbide of iron, the probability being that in nickel-
iron alloys the inter-crystalline spaces are more
completely filled, thus increasing the cohesion.
What is known as the Demenge process of hard-
ening steel ingots, which has for some time been
in use at one of the p2incipal steel works of
Prance, consists in directly carburizing one of the
faces of the ingots at the time of casting by lin-
ing one of the vertical sides of the mould with
carburizing substances; the carburizing action is
prevented from penetrating too deeply into the
inside of the ingot by casting the vertical side op-
posite to the carburizing side; the case-hardened
surface is rather rough, but all irregularities dis-
appear in forging, which may be effected without
special precaution and at a comparatively low
temperature by the press. Tests with Swedish
iron and steel show that when the steel contains
less than 0.90 per cent, of carbon it can be welded
and hammered up to 900 degrees centrigrade.—
The Age of Steel.
